INTRODUCTION
Agriculture's role in the mitigation of carbon emissions has become a highly debated topic within international climate policy circles. Agricultural emissions account for 31percent of global greenhouse gas (GHG) emissions (Smith et al. 2007 ) and land-based sequestration is the only option currently available that takes carbon out of the atmosphere. Meanwhile, international carbon markets and other mitigation finance mechanisms, such as Nationally Appropriate Mitigation Actions (NAMAs), have the potential to provide much needed financing for carbon sequestering and climate-resilient sustainable land management practices (See for a discussion of climate finance). However, efforts to develop incentives and monitoring systems that support agricultural carbon projects, particularly for smallholders, face substantial challenges due to their institutional complexity and the relatively high costs of project development compared to current carbon prices. Despite the active policy discussions related to smallholder agricultural carbon projects at international, regional, and national levels, the inner workings of these projects have not been well documented, understood, or communicated. Building the knowledge base on agricultural carbon projects will help current and future project managers and policymakers to improve the design of these projects so that they can raise their chances of long-term success as well as the benefits that they provide to farmers.
In an effort to better understand these projects, beginning in 2010, EcoAgriculture Partners partnered with the CGIAR Research Program on Climate Change, Agriculture, and Food Security (CCAFS) and six agricultural carbon projects in Sub-Saharan Africa to assess the institutional arrangements of these projects through case studies. (See Appendix 1 for a summary table of the participating carbon projects.) This process drew cross-project lessons that were applicable to the participating projects, as well as the participants in other projects and policymakers ). The initiative evaluated the projects based on: (1) the capacity to sequester and reduce significant amounts of greenhouse gases and then verify this process, (2) the effective, efficient management capacity that can be sustained over time and adaptability to local and global changes in carbon finance policy and practice, and (3) the capacity to generate adequate financial flows while ensuring sustainable benefits to farmers. CCAFS and EcoAgriculture used the carbon project, which is the entity producing carbon credits, as the unit of analysis. Using this as the unit of analysis allows researchers to focus on project design and management attributes that ultimately may influence community, household, and individual-level behaviors (Reynolds 2012 ). In addition, by defining project stakeholders broadly, researchers were able to work with a range of stakeholders, from individual participants to carbon market representatives.
This first phase of the research sought to identify lessons that could be generalized across the project and could be useful to managers of future carbon projects ). These lessons included the following:
 Prioritize the non-carbon project benefits of improved agricultural productivity and community strengthening. Given the low price per ton of carbon in the market, the value of sequestered carbon is unlikely to be the main benefit for the farmer. The main value instead comes from the increased productivity or income generated from the carbon-sequestering activities. This finding reinforces other analyses from other carbon project studies (Palmer and Silber 2012; Tschakert 2004 ).
 Cultivate strong relationships between the carbon managers and community groups. In the case studies, the relationship between the carbon project managers and community groups was the foundation for the development of these projects, and the sustainability of these projects will be based on the strength of this relationship. The carbon project managers in these cases were either international or national nongovernmental organizations (NGOs), many with previous experience in implementing agriculture and rural development activities in the areas in which the carbon projects were being developed.
 Empower local actors to manage projects. To improve prospects for longterm sustainability, projects have prioritized capacity development of local institutions so that they are able to take over responsibility of carbon project management. This means that project managers must pay attention to the dynamics of local groups and their potential to exacerbate or reinforce social tensions or inequities. This lesson reflects a wide range of experiences from the natural resources and community development literature (Cleaver 2001 However, the participants in these projects did not appear to be making this trade-off, as their motivation came more from the livelihood cobenefits of the projects rather than the carbon payments.
 Consider gender dynamics of project management. Gender roles were a concern in a variety of elements of the projects, particularly on issues related to land and tree tenure, labor, knowledge, benefit sharing, participation, and leadership. The lessons from this work served as the basis for a second stage of engagement, which is a Participatory Action Research (PAR) process that aims to identify specific institutional challenges and solutions in four of these carbon projects, to implement solutions, and to track the impact of these efforts. This paper describes the research protocol developed to identify actions that would improve local institutional capacity in these projects, presents findings from the implementation of the tools, and analyzes these implementation processes to identify strengths and potential areas of improvement. These results indicate that this protocol was largely effective in identifying action research topics and in facilitating the development of action research plans. While the original design anticipated that each project would highlight different institutional challenges, group consensus converged on a common overall topic: strengthening local institutional capacity to sustainably manage agriculture carbon resources. The interest in this topic among the projects was based on their interest in developing "exit strategies" for the projects that they had initiated. Agricultural carbon projects are long-term initiatives with contracts that can span decades, which is much longer than the NGOs involved want to take on project management responsibilities. In all cases, the primary mission of the project developers was not carbon project development per se, but rather a combination of rural development and environmental objectives. The project managers believed that these organizational objectives could be better served if local institutions took on increasing responsibility in carbon project management over time. Project managers believed that building the capacity of local institutions to manage the technical and distributional aspects of the project would increase the long-term development benefits of the project. In addition, increasing and developing locallevel management capacities would reduce the transaction, staffing, and consulting costs.
RESEARCH TOOL DEVELOPMENT AND IMPLEMENTATION

Research
This topic of strengthening local institutional capacity highlighted the importance of understanding the role of collective action and rural institutions in ensuring that carbon projects lead to more equitable and pro-poor outcomes (Swallow, Meinzen-Dick, and van Noordwijk 2005). In this context, the institutions that would assume larger roles and greater responsibility in project management include village-level farm groups, larger community-based/farmer-based organizations, local NGOs, and local government agencies. Participation in a carbon project, particularly the need to aggregate farmers to participate in the project, monitor carbon sequestration, distribute carbon payments, and access global carbon markets, poses a unique set of coordination and collective action challenges as local groups take on additional responsibilities. Previous experience from natural resource management suggests that in order to meet these types of challenges and fully benefit from these opportunities, the institutions that govern and relate to land management and farm resource use may require ongoing innovation in order to restructure the patterns of these relationships (German, Mowo, and Opondo 2012). After discussion at the workshop, facilitators and project representatives developed two research questions:
 How effective are the various institutional structures (configurations of public, civic, and private sector actors) and processes (roles, responsibilities, relationships, rules) at enabling farmers and their communities to manage agriculture carbon resources sustainably and to benefit from the activity?  How effective is the project at building capacities that enable farmers, farmer organizations, and their communities to engage in sustainable agriculture carbon production and marketing?
After workshop participants selected the research topic and questions, the facilitators from EcoAgriculture presented details on the process of the PAR methods that were to be used for this project. This project sought to create a structured space for these organizations to conduct this research and to collaboratively develop research tools to help facilitate this process while identifying generalizable lessons across projects.
The PAR approach was designed to engage stakeholders in a process that allows them to "explore experiences, gain greater clarity and understanding of events and activities, and use those extended understandings to construct effective solutions to the problems on which the study was focused" (Stringer 2007, 20) . The research design has similarities with other action research projects, such as the African Highlands Initiative (AHI), which conducted work on individual projects, but also linked multiple initiatives together to generate cross-project learning (German, Mowo, and Opondo 2012) . This PAR protocol follows the trajectory of other PAR projects in that it brings together both insiders and outsiders to develop research questions, design research methods, and to collect data. These conclusions can inform project activities and be used to identify additional research ideas. PAR has been recognized as a useful and appropriate strategy for bringing about social change with project beneficiaries and for highlighting institutional capacity needs (Mapfumo et al. 2013) , as well as for identifying and catalyzing institutional change (Hagmann, 1999; Colfer 2005) .
Following the PAR tutorial, project representatives worked in collaboration with the meeting facilitators to develop preliminary action research plans. These plans included the categories of indicators to answer the research questions, means of measurement, roles and responsibilities of the various actors, and resources needed to implement the process, as well as a timeline.
Development of Cross-Project Methodology
Over the following months, EcoAgriculture Partners worked with project staff to refine their action research agendas; through this process, the similarities of questions and needs across the projects' plans became increasingly clear. As a result, EcoAgriculture Partners proposed, and the project managers agreed, to use a single data collection tool to identify action research topics. A common research tool would facilitate cross-project comparison and could be more easily adapted by other carbon projects outside of this research initiative for their own purposes. By focusing on "exit strategies," project managers examined the ways in which local institutions, small community groups, as well as local government agencies and NGOs could develop the additional capacities needed to manage these carbon projects. The theory of change developed by EcoAgriculture Partners, CCAFS, and project partners identified four categories of institutional capacities necessary for local institutions to sustainable manage the carbon project. Focusing on the capacities, or the "collective ability," has been identified in the literature as a useful way of understanding and operationalizing capacity (Morgan 2006 
2013). 4. Local institutions can contribute to farmer and community development:
Achievement of this capacity requires that local institutions have a strategic plan, capacity to mobilize resources, hold regular meetings with bylaws, a stable or growing base of membership, and the ability to adapt over time, a vision to achieve larger development goals, and include women in leadership positions. Long-term sustainability of the carbon projects will require that the local institutions contributing to project management are also contributing the development of farmers' livelihoods, as these livelihood benefits will be the primary motivation for farmer participation ). In addition to direct benefits, carbon project participation can help facilitate access to resources outside of the project and to help communities better articulate development needs (Jindal, Kerr, and Carter, 2012).
Based on this framework, EcoAgriculture and CCAFS researchers, in consultation with project partners, developed a two-pronged research tool designed to develop baseline understandings of local institutional capacity within these categories, to track change over time, and to identify and understand innovations in these areas. The first element of the tool is a questionnaire that asks participants to score a set of statements that reflect the previously described institutional capacities necessary to successfully manage an agricultural carbon project. The second element is a companion focus group discussion protocol designed to deepen understanding on these topics, with an emphasis on understanding the processes, local innovations, and reasoning behind the scoring. Project staff reviewed and revised these tools to ensure that they addressed issues of local concern and reflected local realities. Table 1 shows the indicators used in each of these four categories.
The research tool targeted two audiences, project managers and stakeholders. The stakeholder questionnaires were oriented towards focus groups that included members of small groups, officers of small groups, officers of community-based organizations (CBOs), local government officials, and others that hold important training, implementation, or communication roles within these groups. The project staff included the project director, managers, and field staff. The separation was made along these lines, as some of the relevant questions differed between them. The surveys were revised and field-tested at Vi Agroforestry project sites in May 2012. 
Implementation of the Research Protocol
For the stakeholder interviews, each project selected the areas in which to implement the research tool, with a target of three or four locations per project. The projects selected each area based on criteria that could produce varied responses, such as the length of time the area has been involved in the project, or sites from different districts. The facilitators of this process included at least one staff member from the carbon project (ideally the monitoring and evaluations specialist) and one representative from EcoAgriculture. The implementation of the tools occurred in the form of half-day sessions, split between the implementation of a scoring tool and a group discussion. The project staff interviews similarly took a half-day workshop with all relevant project staff and were administered by the representatives of EcoAgriculture Partners. In all cases the sessions began with an introduction to the history and objective of the initiative. Each of the members of the interview group was then given a scorecard and a pen or pencil. As the interviewers read out each of the statements on the scorecard, interviewees circled a number from one to five indicating their level of agreement with the statement. A break was taken at the end of this process. Those not able to read or write were paired with someone who could help them circle the correct score.
As it was impractical to fully analyze the results quantitatively during the break period, interviewers used their rough interpretations of the results to direct the group discussions. Areas that showed mixed or low results on the scorecard became areas of emphasis for the discussion. The group discussion questionnaire was too long for each topic to be covered in depth in the allotted time. The interviewees used their discretion in deciding whether the focus group should be split into two. When this did happen, the group was split into one sub-group of stakeholder leaders and people who had a high degree of institutional knowledge and another that included general project participants. These splits were done to increase the number of voices heard during the interviews.
Following the field work, the project managers and representatives of EcoAgriculture Partners drafted reports summarizing results. Based on the findings of the field work, projects were to develop a formal action plan that includes specific activities that the project will undertake over the course of a year in order to meet challenges that have been identified. At the end of this period, there will be another round of data collection to track the impact of the actions, as well any other changes to the project that have occurred over that period. This process is anticipated to continue through 2014.
FINDINGS FROM THE IMPLEMENTATION OF THE RESEARCH PROTOCOL
This section presents the findings from the field work, which will lay the foundations for action plans that the projects will develop and implement. Projects were already aware of many of the identified issues, while other topics were newly uncovered. For all of these issues, the research process allowed an opportunity for systematic analysis of challenges and will provide an opportunity to develop the detailed development of action plans and monitoring and evaluation tools to track the success of actions. Each sub-section begins with a brief description of the carbon project and is followed by a discussion of identified areas for action. Additional information on each project can be found in the case studies included in . The section concludes with a summary of themes identified across projects.
CARE
CARE's Sustainable Agriculture in a Changing Climate (SACC) Project, launched in Western Kenya in 2010, and encourages smallholders to integrate agroforestry systems into their farms, sequestering carbon, increasing farm productivity, and building resilience to climate change. Originally framed as a carbon finance project with an emphasis on the first two elements (with tree planting creating carbon mitigation potential), the project is now transitioning to a climate-smart agriculture approach, which focuses more broadly on increasing farm productivity and building resilience to climate change. This project is still relatively new, and CARE is now concentrating on developing the project's institutional architecture. The entry point of the project is through community groups, called Village Management Committees (VMC), representing roughly 30 farmers each. At a higher level of organization, the VMCs are represented by a Sub-Location Management Committee (SLMCs). CARE adopted a flexible approach to the institutional development, working with partners and participants to identify the institutional structure most appropriate. While payments have not yet been made, CARE's preliminary ideas are to use the VMCs to distribute and transfer the payments to the farmers. Extension services are to be provided by resource persons (RPs) who have been trained by CARE and each serves roughly six to ten households. These RPs are meant to be managed by the VMCs. As the project develops, the SLMCs will be aggregated into blocks (CARE currently works in two "blocks," which correspond to the Middle and Lower Portion of the Nyando Rivershed). CARE envisions a new project management entity that will assume long-term control of the project. This project management entity will include representatives from farmers groups, CARE, CCAFS, and government agencies. It will also include the technical expertise necessary to eventually take over the functions of running the carbon project, selling the credits, providing advisory extension services, and distributing carbon revenues to farmers. The project management entity is currently chaired by CARE, but it is anticipated that farmers will take increasing control of the project as it moves forward.
Community ownership and project incentives
Results from the first round of institutional analysis suggest weak community ownership of the project. Currently, the roles of the VMCs and SLMCs have not been fully clarified. VMCs in some cases seemed reluctant to take on larger roles, viewing them at times as more of a burden than an opportunity. Some of the RPs and VMC leaders expressed frustration that project staff did not visit the field more often and that there was not as much interaction as they had hoped with the project staff. Even in areas identified by project staff as being highly motivated (and with high rates of participation in meetings and research activities), participants expressed that there was a need for greater motivation for farmers and group leaders to stay engaged with the project. These incentives might take the form of seeds, subsidized, or free inputs, or possibly even sitting allowances. In addition, some community members do not clearly understand the carbon payment plans of the carbon project.
Improve outreach and extension activities
The process identified several potential problems in developing an effective and sustainable extension service. Overall, group members seem satisfied with the technical capacity and training that they have received. However, in nearly all the areas, group members reported difficulties engaging farmers in training and ensuring the continued motivation and participation of local RPs locally-based trainers. Project staff also recognized that the turnout for the RP-organized trainings is much lower than for trainings organized by CARE directly. Many groups reported that farmers were not particularly motivated by these RP trainings to adopt the practices. Project staff noticed this phenomenon and recognized the need to work with RPs to better communicate benefits of the project. However, project staff also believed that while the RPs are not as effective in reaching community members through formal trainings, they are effectively transferring knowledge through informal methods. The staff would like to better understand the mechanisms and types of knowledge that are being shared informally. Project staff are also working with the line ministries to provide long-term support for the project and building the capacity of other technical service providers. Project staff worked hard to secure the support of the line ministries at the beginning of the project and hope to build on those relationships.
Resource constraints to practice implementation
A common message expressed across all sites was that labor, inputs, and finances were all key constraints to the adoption of the agroforestry and other sustainable agricultural practices being introduced by the project. Farmers often cannot easily afford-nor find-certified seeds. Group members face significant resource constraints at the time of planting and land preparation of the fields. In addition, members complained that they only had the resources to cultivate smaller pieces of land, not the larger pieces that would generate significant economic returns. The communities have adopted various strategies to overcome these resource constraints. For example, in Kotiang the VMC identified barriers to participation and pooled the group's resources (mainly labor) to help dig holes, plant trees, and dig water pans. Despite these interventions, communities remain frustrated that these constraints do not allow them to adopt the practices at the scale or scope that they would like. In addition to providing continued training on resource mobilization, project staff proposed to introduce less resource intensive agricultural interventions. These would include local vegetables and other crops that have ready markets but do not require the investment in chemicals and inputs that are needed by others.
Tree management
In some areas of the project, low rates of tree survival are common, due to drought and free grazing. Furthermore, affordability and availability of seedlings serves as a major constraint for participation in the project, as the ideal time for seedling planting overlaps with the period of hunger months, introducing competition for scarce resources. Thus, having a community supply of low-cost, project-approved tree seedlings is necessary to replace those that have died and ensure carbon revenues. The monitoring tools that groups are using enable them to identify successful practices that help to improve tree survival. However, many of the VMCs were not able to realize their plans for developing tree nurseries.
Linkages between village savings and loan programs and agricultural interventions
CARE has introduced village savings and loan programs (VSLA) to enable farmers to invest in agricultural practices, with a goal of linking these to the carbon project; however the linkages between the carbon projects and the VSLA vary across the project sites. In some areas, nearly all SACC participants are members of a VSLA, while in others, only a few. The spillover benefits from VSLA include more regular meetings, greater ability to mobilize resources and plan for the future, and better visioning and strategic plans. However, despite the value that is placed on VSLAs, project staff and participants note that it is not often used for investment in agricultural production, but rather to pay school fees or purchase additional food. Project staff also noted that men are more likely than women to invest in agricultural income generating activities.
Vi Agroforestry
The Western Kenya Smallholder Agricultural Carbon project, managed by the NGO Swedish Cooperative Centre-Vi Agroforestry (also known as Vi Agroforestry), is the test case for the first Voluntary Carbon Standard (VCS) methodology, which provides a mechanism for generating carbon credits by building organic matter in agricultural soils. Vi Agroforestry takes a holistic approach to project implementation which includes a focus not only on carbon, but also on improving farm productivity and livelihoods. It combines the implementation of sustainable agricultural practices, VSLAs to overcome credit constraints, and the development of farmer enterprises.
Vi Agroforestry offers an intensive extension outreach in the first three years of engagement in a particular area of the project after which it gradually phases out its extension services. The project approach is based on the idea that the long-term success of the project depends on the development of strong farmer group organizations. It trains a cadre of community facilitators, who work with village level organizations to offer training, and these organizations contract with Vi Agroforestry to offer carbon credits. The village-level organizations are also grouped into CBOs, and the village organizations and CBOs play a major role in the monitoring of farmer activities, collecting the data relevant for carbon monitoring. Vi Agroforestry is in the process of transitioning to an approach of working with even more partners. Instead of being directly engaged in service provisions, it has begun to identify groups (local, regional, and national) that can provide services that it has been providing. It will work with these groups to develop their capacity to deliver the required quality and quantity of these services.
Improve capacity for locally-based technical training
The views expressed by community groups varied in their assessment of the quality of their own technical capacity to implement the sustainable agricultural practices. In general, the leadership of the CBOs, including the Community Facilitators (CFs), who serve as the primary community-based trainers, believe that they have sufficient and adequate capacity to oversee and manage the elements of the project for which they are currently responsible. However, they also suggested that the CFs have trouble identifying which farmers to target for training and how best to motivate them. CBOs complained that there are not enough CFs to meet the demand and that there is a need for more demonstration plots and farmers to serve as role models. CFs found that farmers, who are used to receiving sitting allowances or transportation costs, do not frequently attend the trainings they organize. Distance and the opportunity costs of travel make it difficult to reach farmers, although village organizations do usually offer small payments for transportation. One CBO suggested that communities respond better to facilitators who are not from their same ethnic group. Several farmers voiced a lack of faith in the technical capacity of the CFs as a reason for low turnout and participation. Staff identified the need for more demonstration sites, as well as a system to better incentivize the CFs to take on long-term training responsibilities.
Collective action in enterprise development
Some groups complained that many farmers do not participate in efforts to develop joint marketing groups and that this lack of interest frustrates efforts to improve farmer enterprises that could be stimulated by the introduced sustainable agricultural practices. However, groups are at varying stages of organizational development, and some of the groups are developing effective joint marketing schemes. These marketing issues will require additional attention if the project is to maintain long-term incentives for farmers to participate in the project.
Access to germplasm and seeds
Across all sites, accessing seeds and germplasm was identified as a constraint to the implementation and adoption of sustainable agricultural activities. Some groups emphasized that they needed additional training around the production and harvesting of seeds and seedlings. These costs and accessibility issues make it difficult for farmers to replant when crops are destroyed or lost, and it threatens the long-term sustainability of the project.
Capacity building for monitoring
While groups across the project sites seemed to be managing the carbon monitoring system well, some of the groups voiced concerns about the time commitments required for monitoring. Women conducted much of the monitoring, which required time away from their home and increased their already heavy household workloads. Groups also identified a need for additional training with farmers, so that they understand the importance of accurate reporting and monitoring. Project staff identified the need for CBOs to improve their capacity to analyze, interpret, and use the data.
Carbon bonus plan development
Plans and capacity around the management of the carbon bonus were generally considered to be insufficient relative to other topics discussed. Groups expressed a desire for more clarity on the timing and process for the distribution of the carbon bonus. In general, across the sites, communities expressed a desire for a higher level of communication from the project on the topic, and were waiting for Vi Agroforestry to take initiative in communicating how carbon payments should be spent. However, there were some groups that had already developed plans for the carbon bonus distribution.
ECOTRUST
Environmental Conservation Trust (ECOTRUST) is a nonprofit environmental conservation organization that was established in Uganda in 1999 and has found a niche in the field of conservation finance. ECOTRUST's Trees for Global Benefits (TFGB) Program is a community-based initiative linking small-scale farmers to the voluntary carbon market based on the Plan Vivo carbon credit certification system. Under the TFGB, ECOTRUST assists small-scale farmers to develop carbon credits from on-farm tree planting. Currently, activities under the program are located in Bushenyi and Kasese Districts in southwest Uganda, and Hoima District in Midwest Uganda. Additionally, a new project has been started in Northern Uganda with Tree Talk, a core implementing partner. ECOTRUST is also extending the TFGB program to the Mt. Elgon region of Eastern Uganda. The ECOTRUST model is mature, particularly in the areas where it first started. However, as it moves to new locations and attempts to scale up they have identified significant opportunities for innovation, particularly for the newer areas of operation.
Partnerships for scaling up
The ECOTRUST model is somewhat different than the others highlighted in this paper, in that the project managers are currently in the process of moving their operations to new areas within Uganda, and their institutional mode of operation can differ from place to place. In ECOTRUST's original sites they provided extension services directly to small groups of farmers (roughly 30 each) with no formal links between the groups. These groups were united only by the fact that there were visited by an ECOTRUST extensionist. When ECOTRUST expanded to Northern Uganda they used a different model in which they worked with a strong local partner, Tree-Talk, which assumed much of the training responsibility. In this case Tree-Talk implements ECOTRUST's technical specifications and capacity building methods to help farmers start tree planting activities. As ECOTRUST moves to new areas it can develop new plans of engagement from the ones they originally followed when the project began. In these new areas, the role of ECOTRUST can transform from one of a direct technical service provider to one of a trainer of trainers or of an intermediary between groups of CBOs and carbon buyers.
Cooperation among farmer groups
A common theme that emerged from the research is that some of the groups saw themselves as small and disparate entities that were unconnected with the experiences of the other groups operating under the TFGB project. Although the experience of the three groups interviewed in this study (Bitereko, Hoima and Kiyanga) differed somewhat, in all cases additional cooperation between groups could help to build the capacity and confidence to recruit new members and take on additional project management responsibilities. In particular, stronger linkages among groups could improve access to trainings. Where ECOTRUST works with groups of more than 80 members, such as in Bitereko, groups are able to mobilize training for its own members. One option raised was that groups could form regional associations or model themselves on the cluster model employed by TIST (see ).
Adapting tree planting practices to changing conditions
As time has passed in the original TFGB sites and ECOTRUST looks to expand its programs to new areas, the program has encountered changing conditions that have prompted it to consider new models for tree planting and tree species selection. As land becomes scarcer and land values increase, opportunity costs for woodlots and boundary planting-the primary modes of tree planting for ECOTRUST partner farmers-are rising. Farmers have expressed a desire to learn more about more complex agroforestry systems in which different trees may be selected for different purposes including not only carbon sequestration and timber, but also for soil fertility improvement, crop shade, and fruit for commercial purposes and household needs. However, communities often have limited exposure to these best practices outside of their local area. As farmers express this interest, ECOTRUST's training activities will need to evolve to bring this knowledge to communities so that they become institutionalized locally.
World Vision
World Vision's project in Humbo, Ethiopia is the first large-scale African afforestation/reforestation project to be registered under the Clean Development Mechanism (CDM) of the UN Framework Convention on Climate Change (UNFCCC) carbon crediting scheme, which allows developed countries to offset a portion of their carbon emissions through the purchase of emissions credits from projects in developing countries. The project works with seven farmer-controlled cooperative societies to employ the land rehabilitation technique of Farmer Managed Natural Regeneration (FMNR). The period of this research is a key moment for the project, as carbon funds have begun to flow to the cooperative societies, and World Vision has begun the process of giving up certain project management responsibilities. The project has been in operation since 2006, and World Vision is in the process of significantly reducing its engagement with the cooperatives, planning to end some activities entirely in 2013. World Vision trainings on FMNR largely stopped in December 2011. World Vision, however, continues to serve as the intermediary between the carbon buyer-the World Bank Biocarbon Fund-and the cooperative societies. It is also the entity in charge of ensuring that carbon data is collected properly. All carbon payments go to the cooperative societies to pay for community development activities, such as grain mills. It is possible that World Vision will leave the project entirely after 2017, when the current carbon contract expires. World Vision is already in the process of reducing its footprint in the Humbo area as the World Vision Humbo Area Development Program (ADP)-a broad program of development activities including health, agriculture and education among otherswhich has been in operation for 28 years is scheduled to conclude activities in the area by the end of 2013. While the ADP is managed separately from the carbon project, many of the ADP-related staff and relationships have provided an institutional foundation for the carbon project.
Communication of the strategic plans from cooperative society leaders to general members and enforcement
The Humbo project generally is mature and well managed and supported. The cooperative societies are very well organized, with an executive committee that meets every two weeks and a group leader for each village responsible for organizing participants for training, patrols, and credit. Each cooperative holds a meeting of its General Assembly every three months, with an annual meeting held at the end of each year in which the executive committee reports on the accomplishments and finances of the previous year, finalizes the annual work plan for the following year, and evaluates internal roles and responsibilities. While this governance structure provides a strong framework for project management, the research identified important areas in which the decisions and plans of the executive committee were not being fully communicated to members.
These identified issues differed somewhat between the three cooperatives visited, and will likely vary for the other four that we did not visit. Two indicative topics raised were patrols and trainings. Patrols are coordinated by the cooperative, but organized at the village level. Some cooperatives raised questions as to whether these patrols were happening as regularly as they should be. Training of the Trainers (TOTs) is the method used by World Vision and government agents to disseminate knowledge on FMNR practices. Some wondered whether the trainers were fully meeting their obligations to train others within the cooperative on the practices. Although World Vision will have less direct engagement with the cooperatives as time progresses, these are issues that they plan to support the groups to address.
Increased role for local government agents in project backstopping
As World Vision transitions out of certain project responsibilities, particularly around FMNR trainings, local government agents will be taking on more of this role in backstopping the locally based training system within the cooperatives. These agents have been partnering with World Vision throughout the life of the project to deliver these trainings to the cooperatives, but this role is set to increase. The transition period will be crucial as World Vision, the government agents, and the cooperative societies will need to clearly lay out the responsibilities of each group and develop mechanisms to ensure that these responsibilities are met.
Roles of the cooperative union
The project has long planned for the development of a cooperative union which would link together the seven cooperative societies into a single unit that could eventually support marketing for both agriculture products and carbon, and possibly increase communication among the cooperative societies. Until 2017, World Vision will maintain control over the Emissions Reduction Purchase Agreement (ERPA), but afterwards the union could potentially take control of this as well. The leadership of the union will be drawn from the seven cooperatives, and will be supported by a government office specifically dedicated to cooperatives and possibly some outside technical professionals. The union was scheduled to be operational by 2012, but these plans have been delayed. The societies are concerned about this delay and are eager for the union to form. As the union does become operational, and World Vision disengages, it will be very important that all actors clearly understand the roles that the union will fill.
Improving benefits to resource constrained farmers and women
World Vision has always emphasized the importance of targeting vulnerable communities and resource poor farmers and women in the carbon project, and cooperative society bylaws call for quotas for women in leadership positions. However, women and youth are underrepresented in the leadership of the cooperatives. This is an issue that cooperatives say will be addressed in their next round of elections in 2013. Cooperatives have begun to develop credit facilities for members, as carbon funds have become available. Women and resource poor farmers have been prioritized as beneficiaries of the credit, and cooperatives plan to track the success of this targeting over time.
Cross-project insights on local capacity needs
While the research methodology was designed primarily to support individual carbon projects in taking stock of their local institutional development and identifying areas for action, by applying it across four projects a few lessons about strengthening institutional capacity can be drawn.
Identifying local partners to build management capacity
Local capacity is not only a capability of lone actors, but is dependent upon the relationships and partnerships of an entire system (Aragon, Macedo, and Carlos, 2010). Longer running projects demonstrated the importance of partnerships that could facilitate access to outside resources and technical support. For example, the Humbo project will rely on local ministries to provide backstopping, while ECOTRUST's evolving identifies potential training partners with which to work. Vi Agroforestry and CARE are in earlier stages of their efforts, and are still searching for appropriate partnerships. The importance of identifying partners throughout the project's life suggests a need for explicit efforts to map potential partners at various key moments in project development and to identify their capacities to provide services need by projects and communities.
Need for effective "training of trainers" programs
A recurring theme across projects was a need to develop the capacities of community leaders (RPs in CARE, for example, and the CFs of Vi Agroforestry) to play significantly larger roles as technical trainers within projects. This role will be particularly critical for projects that are still in a growth stage as they engage additional participants. Indeed, given the difficult finances of carbon projects it is unclear how a project could operate without an effective training of trainers (ToT) system at its core. The Humbo project has an established ToT program to support FMNR program, but trainees have called for improved effectiveness.
Community ownership
As external project manager's transition out of management roles and local institutions take on additional responsibilities, participating community members will need to stay motivated to participate in the project. This motivation will likely be tied to not only the benefits that individuals and communities receive from the projects, but also to their sense of engagement and ownership. Some CARE stakeholders suggested additional incentives from the project for participation, while Humbo community members call for more effective communication on project activities from community leaders. Each project will need its own methods to strengthen and maintain a sense of ownership.
Collective action
Effective collection action institutions play an essential role in these projects, from enabling/monitoring participating to establishing rules and enforcement penalties to aggregating carbon and coordinating the sale of carbon credits. In fact, the objective of developing these institutions can be even more important than the direct livelihood benefits of the project. For example, Vi Agroforestry views the ultimate objective of their project as developing strong and effective farmer organizations (personal communication). However, all projects were facing difficulties in facilitating the foundational components of collective action including trust, reciprocity, and communication. This challenge is a theme of the other crossproject lessons included above. An additional example of this phenomenon is that many project staff and participants reported that farmer-to-farmer learning seemed undervalued by participants and that additional efforts were needed to engage nonparticipating community members.
ANALYSIS OF THE RESEARCH PROTOCOL
In the process of implementing the research methodology and synthesizing the results, researchers also analyzed the effectiveness of the research tools and protocols and the ways in which they could be improved. This section presents the findings of this assessment.
Benefits of participation in the research process for carbon project stakeholders
The primary incentive for projects and project stakeholders to participate in the action research process is that it provides support for them to identify areas for project improvement, and eventually to implement actions that ideally lead to improved outcomes. The ability to identify and track advances in projects' institutional development, and the ability to communicate this progress, may be more important in carbon initiatives than it is in more conventional agricultural development and sustainable land management projects. Carbon developers and managers must convince carbon buyers that the institutional structures on which the carbon interventions are based are indeed sustainable and that they will generate benefits for project participants in addition to the carbon bonus, which is often an insufficient incentive for farmers to continue to implement practices. A clear indicator of success of this process would be the integration of these research tools by the projects into their internal monitoring and evaluation activities so that they are institutionalized in some form even without external support. Projects' monitoring and evaluation staff have been targeted as field partners in this process so that they can consider how these methods can complement their other work. The extent to which this integration happens will not be known until the research period ends, but projects expressed enthusiasm about the prospects of incorporating this research methodology into their normal monitoring and evaluation activities. For example, Vi Agroforestry has expressed an interest in using this methodology in other carbon projects that they are now initiating. At the community level, groups saw this project as an opportunity to take stock of their engagement with the carbon project, to report on their successes, and to identify project improvements that will increase project benefits.
Research methodology structure
The protocol generally succeeded in creating conversations among targeted groups on the topics related to carbon project institutions and in identifying followup action items. Interviewees mostly viewed this process positively, although there were times in which community groups appeared to perceive questions as a criticism of their progress and their efforts. There were also occasions on which some participants felt as if they were being asked questions that were inappropriate for their level of knowledge.
The scoring tool fulfilled its role in identifying areas on which to focus the followup group discussion. Occasionally, the scoring tool created confusion for participants, especially in understanding what the range of scores represented for certain questions. In some cases, this manifested itself in participants giving only scores of 1s or 5s. This experience suggests that any future attempts to implement this methodology may need to pay more attention to the training of facilitators and to the explanation of the process to community groups and other participants, so that they do not feel targeted or criticized. In addition, using the tool repeatedly will help to build the critical thinking and reflections skills that are needed for its implementation. Fischer (2010) suggests that these skills are the most sustainable type of capacity building. Other experiences suggest that these types of scoring tools can be successful and useful for generating meaningful results, but can take time to fully integrate them into monitoring and evaluation systems (Chambers 2010 ).
The stakeholder survey was developed with a model in which farmer groups were the actors that held the overwhelming share of responsibility for project implementation outside of the project managers. However, we discovered that there may be other key actors who require tailored methodologies. For example, in the Humbo project, government agencies played a particularly strong role and interview sessions were organized specifically for them. In this case, we adapted the stakeholder group interview tool for the discussion which served the purpose, but a dedicated set of government-targeted tools may have also been helpful. ECOTRUST's experience suggests that further engagement with outside service providers to the project-such as agricultural input suppliers and carbon validators-may also yield important insights that would not otherwise be gathered. Thus, having a flexible understanding of stakeholders that allows for changes over time will be important in capturing the projects' efforts to build collaborative relationships with other actors.
Capacity for research partners to implement the protocol
The research protocol was developed in partnership with project managers, who through their participation in workshops received training on action research planning and implementation. The projects also acted as co-researchers during the first round of data collection. This collaboration and long-term engagement has deepened the capacity of project staff to implement the research protocol on their own should they choose to do so without the support of outside researchers. However, this issue of capacity to implement the research once the facilitators leave is a perennial challenge to action research projects (German et al. 2012b ). For this type of tool to be useful-and to generate discussions-it should be used repeatedly over time (Sayer et al. 2007) , with the necessary space for discussion (Fisher 2010) . Future stages of the research should focus on creating capacity for more locally led data analysis.
Variation in identified needs based on a project's stage of development
The types of issues that projects identified as areas for future action depended in large part on their stage of development. For example, for CARE, the research time period overlapped with the phase in which it was working to establish the institutional roles that will eventually manage the project. As the roles were not entirely set, it was easier for them to consider project-wide institutional innovations. World Vision, by contrast, is in the process of phasing out much of their direct engagement and is using the research process as an opportunity to reinforce their plans for the transition and to suggest more locally tailored interventions. These differing emphases may make cross-project synthesis more difficult than if all projects were at the same stage of development, but this variation also improves the opportunity for younger projects to learn from more mature ones.
Expanding the unit of analysis
Discussions following the scoring activities revealed a number of local level innovations that had been implemented to ensure that resource constrained households and women were able to participate in and benefit from these projects. Some of the local organizations articulated clear strategies to reach out to women and resource constrained households. By focusing overall on the intervention at the project level (the unit of analysis), the research may have missed an opportunity to recognize and encourage local level innovations. Practitioners and scholars have noted that valuing and recognizing such local level innovations are critical and often overlooked (Waters-Byer et al. 2006). Thus, future rounds of the research could make adjustments to capture not only local level innovations, but also to look beyond the project at efforts to coordinate activities with other activities throughout the landscape (Scherr, Shames, and Friedman 2012).
Method as facilitator of social learning
This research process has significant potential to encourage social learning both within and among projects. Social learning refers to the "collective action and reflection that takes place amongst both individuals and groups" (Keen, Brown, and Dyball. 2005, 4.), and it occurs through the co-production and sharing of knowledge (Harvey et al. 2012) . Successful social learning is demonstrated through changes in knowledge or understanding by a large community of practice which occurs as a result of person-to-person exchanges through social networks. To succeed, this action research process will require social learning to take hold within projects and communities. However, participatory processes do not always stimulate social learning (Reed et al. 2010) . During the next step of the action research process, as specific actions are identified and implemented, attention to the lessons from the literature on enabling and encouraging social learning will become increasingly important.
CONCLUSION
The action research process described in this paper has served to identify important areas for African agricultural carbon project managers and participating communities to improve the capacity of local institutions to manage projects while also providing a unique opportunity for cross-project learning, which could yield insights for other carbon project managers and potentially policymakers. The research methodology development and implementation process has demonstrated that project managers are keenly interested in identifying mechanisms to improve local institutional capacity to manage projects. The methodology has been generally successful in gathering the desired data, although modifications could be made in the future to more effectively target questions to interviewees; include additional stakeholder groups, such as government agents and project service providers; develop capacity for local-level data collection and analysis; and focus additional attention on local level innovations and landscape level coordination. The research has yielded diverse topics for action across projects, as the projects are structured differently and are at different stages of development. However, across projects, actions have been identified in areas including partnership development, ToT programs, improving the sense of community ownership of projects and building the foundations for collective action throughout project and community institutions. Due to the project managers' participation in the development of the methodology, these managers are well placed to incorporate these survey tools into their normal monitoring and evaluation activities and to continue this iterative process after the research funds end. Formalized action plans for each project will provide clarity and discipline to support the implementation of actions identified during the research.
The next steps in this process will be for projects to create detailed action and monitoring plans and then to implement them. Once these have been completed, an analysis will be conducted of the effectiveness of the actions in each of the projects along with a synthesis of lessons learned across projects. 
